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Posttraumatic growth enhances social identification in liver transplant patients: 
a longitudinal study 
HIGHLIGHTS 
 
Three main aspects of current literature: 
1.      A fast growing body of research demonstrates that threatening illnesses such as 
cancer are often followed by positive life changes and post-traumatic growth (PTG). 
1.      Establishing and reinforcing interpersonal connections is seen as an important 
domain of growth in the aftermath of trauma. 
2.      The bulk of research on the link between trauma and interpersonal relationships is 
based on cross-sectional data. 
Three important extensions of existing literature in the present study: 
1.      
of self, which inevitabl   The present 
study is the first one to investigate PTG in liver transplant survivors.  
2.      This is the first study exploring the impact of PTG on a specific, albeit central 
cial identity. More specifically, this paper looks at the 
subjective identification with the family group and the 
group of transplantees. 
3.      The design of this study is longitudinal. This allows the assessment of the effects 
of PTG on social identity over time, as well as the possibility of reversed effects.  
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Abstract 
Objective. The main aim of this paper is to investigate the prediction that greater subjective 
identification with relevant groups and social categories (i.e. family  ) can be an 
outcome of post-traumatic growth (PTG). To date there are no studies that have explored these 
relationships.  
Methods. A longitudinal study was conducted with a group of 100 liver transplant patients from the 
outpatient populations of the participating centre. Data were collected by means of a self-report 
questionnaire, which was completed at two different time points (T1 and T2) that were 24 months apart. 
PTG was assessed using the Post-Traumatic Growth Inventory, while both transplantee and family 
identification were assessed using group identification scales. A path model was tested, using a structural 
equation model (SEM) approach, to examine the reciprocal effects among family identification, 
transplantee identification, and PTG over time. 
Results. As predicted, we found that greater PTG T1 predicted both greater family identification T2 
and marginally greater transplantee identification T2. However, the two identification variables did not 
predict PTG over time. 
Conclusions. The results show that family identification and transplantee identification may be
outcomes of the PTG process, confirming the importance of adopting a thriving multidimensional model of 
adjustment to medical illness, whereby people facing adverse life events, such as transplantation, may 
flourish rather than deteriorate psychologically. 
 
 
Keywords: Post-Traumatic Growth; Cancer; Transplant; Social Identification; Social Identity.  
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Introduction 
How do people who have survived cancer adjust psychologically to life? Until the mid-1990s, 
psycho-oncologists assumed that a traumatic life event such as cancer could only cause disruption and 
distress i that one had adjusted to cancer if one showed 
an absence of diagnosed psychological disorders, no psychological symptoms, no negative mood, or no 
limitations in physical functioning [1, 2]. [2] aptly defined such exclusive focus on negative outcomes as an 
impairment model of medical illness.  
More recently, however, researchers have become aware that positive adjustment is not simply the 
absence of distress [3], and that many individuals with medical illness such as cancer actually report 
positive adjustment [4]. As a consequence, an increasing number of researchers have begun to examine the 
positive outcomes of cancer survivorship [5], thereby proposing a thriving model of illness [2].  
One positive outcome of particular interest is post-traumatic growth (PTG) [6-9]. This refers to 
positive psychological changes in self, life directions, and interpersonal relationships, which are produced 
by a traumatic life event - for instance a life-threatening illness such as cancer - and may either replace or 
accompany negative consequences. A rapidly growing literature now shows the high prevalence of positive 
life changes and personal growth following cancer. Indeed, a recent meta-analysis [10] showed that 60-
90% of people living with cancer report positive changes post-diagnosis.  
As mentioned above, researchers consider interpersonal relationships to be an important domain of 
growth in the aftermath of trauma. Post-trauma interpersonal relationship enhancement is said to take 
different forms, such as placing increased value on  close others, or experiencing 
greater feelings of compassion and empathy towards those feeling pain or grief [9]. However, according to 
social psychologists taking a social identity perspective towards human relations [11, 12], people do not 
only establish connections with others as individuals. People may also subjectively identify with (i.e., feel 
psychologically connected to) social groups and categories, 
support group, religious community, or people with cancer. Importantly, social identity researchers point to 
the fact that perceiving others as members of a group with which one identifies is a precondition for 
experiencing empathy, sympathy, compassion, and concern for others [13, 14]. Put differently, to the extent 
that one identifies with a group, his or her relationship with other members of that group will be affectively 
more intense and genuine.  
In line with a social identity perspective, the main aim of this paper is to assess the assumption that 
greater identification with relevant groups and social categories can be an outcome of PTG. Specifically, 
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we test the prediction that cancer survivors who have undergone liver transplantation will develop some 
degree of identification with both their family group and the group of transplantees over time, as a 
consequence of PTG. This is because people with cancer will normally rely upon family members for 
moral and instrumental support, and will almost inevitably perceive themselves as members of the category 
   
Because to date researchers have used group identification exclusively as a predictor of psychological 
well-being outcomes rather than as a psychological well-being outcome itself [15, 16, 17], we will also 
assess the alternative possibility that greater identification with both the family group and the group of 
transplantees will lead to greater PTG over time. 
 
Method 
Participants and Procedure 
A longitudinal study was conducted from January 2011 to January 2013 at the Istituto di Ricovero e 
Cura a Carattere Scientifico (IRCCS), the National Cancer Institute of Milan. The study was approved by 
the ethical committee of the institution in which data were collected. 
The participants were liver transplant cancer patients from the outpatient populations of the 
participating centre. Patients were included in the study if they were 18 years or older, they spoke Italian as 
their mother tongue, their condition was not so severe that they could not complete the questionnaire, they 
did not have severe mental disorders or dementia, and they provided written informed consent to 
participate in the study. 
The eligible patients were enrolled in the study by the first author, over a number of visits to the 
centre. These patients  were sent a structured questionnaire asking for 
various types of medical information, and including various measures of quality of life and PTG. Basic 
demographic and clinical data were gathered, as well as information on ethnicity and religious affiliation. 
All questionnaires were self-completed and sent back to the centre inside a pre-stamped envelope. This 
completed Time 1 (T1) data collection. Two years later, the first author sent the same questionnaire to the 
same participants, and the procedure was repeated. This completed Time 2 (T2) data collection. 
Among the 300 enrolled patients who met the inclusion criteria, 233 (78%) sent back the 
questionnaire at T1. Of these 233 individuals, 171 (73%) sent back the questionnaire at T2. Analyses 
comparing patients who did not complete the first or the second questionnaire with patients who completed 
both questionnaires showed no significant differences in socio-demographic characteristics. 
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Not all the questionnaires sent back were completely filled in, with 100 (58%) completely filling in 
both T1 and T2 questionnaires. The statistical analyses presented in this paper concern these 100 
participants. It should be 
Measures 
Identification With Groups 
Identification with transplantees was assessed with a widely-used four-item global measure of group 
identification devised by Doosje, Ellemers, and Spears [18]. Items relate to either affective aspects of group 
identification (e.g., 
specifically self-definitional aspects (e.g.,  
To measure family identification we used the two items related to the affective aspects of group 
i  [18] scale; however we replaced the two cognitive items from the scale 
with two items tapping on perceived similarity with other group members. These items were selected from 
[19] in-group identification scale (e.g., 
  
Our decision to measure identification in this way was driven by the assumption that the relative 
importance of the cognitive aspects of group identification may depend on whether the group is a large, 
relatively abstract social category (such as people who have undergone a transplant), or whether it is a 
small, intimate group such as the family [20, 21]. In particular, regarding the family group we assumed that 
identification than self-definition in terms of the group.  
In all cases, items were rated on a 7-point scale (1 = I strongly disagree; 7 = I strongly agree). Each 
ily identification was obtained by 
calculating the mean of their responses to the four family items. 
Post-Traumatic Growth 
Positive change owing to the liver transplant experience was assessed with the Post-Traumatic 
Growth Inventory (PTGI) [22]. This is a 21-
 For each item, participants indicated the degree to which 
 -point scale (0 = I did not 
experience this change; 5 = I experienced this change to a very great degree). Although the PTGI consists 
of five subscales tapping on dimensions such as spiritual change and gain in personal strength, in this study 
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we used the inventory as a global measure of PTG because of sample size limitations. This approach, 
which is consistent with studies that have found the PTGI items to load onto a single factor during 
exploratory principal component analysis, has been used several times in the literature (e.g., [23, 24]).
Data Analysis 
We began by calculating statistics describing the characteristics of the sample (e.g., age, marital 
status, etc.) at baseline. At this point we performed two three-factor factor analyses to confirm the 
legitimacy of treating our three core multi-item variables, namely PTG and the two identification measures, 
as three independent variables. The first factor analysis concerned the three variables at T1, while the 
second factor analysis concerned the three variables at T2. Then we calculated the mean, standard 
deviation, and reliability of the multi-item variables (i.e., PTG T1 and T2, family identification T1 and T2, 
-moment correlation coefficients for 
the relationships among these variables and age at baseline. Subsequently we conducted three repeated 
measures t-tests to determine if there were across-time mean differences on PTG, family identification, and 
transplantee identification. These analyses were conducted using Version 21 of SPSS (Statistical Package 
for the Social Sciences). 
At this point we tested a crossed-lag path model using a structural equation model (SEM) approach.
In this case, the analysis was conducted with AMOS 20.0 (Arbuckle, 2011).  This model included family 
identification T1 and T2, transplantee identification T1 and T2, PTG T1 and T2, and age at baseline. This 
allowed us to test the hypothesised effects of PTG T1 on the identification variables T2, as well as to assess 
the possibility of reversed effects.  
 
Results 
Preliminary Results 
Baseline characteristics for the sample are presented in Table 1. 
The 28 items (21 measuring PTG, 4 measuring transplantee identification, and 4 measuring family 
identification) were subjected to an exploratory factor analysis (principal axis factoring) in order to 
investigate whether the items were measuring three separate concepts. The KMO value was .87, and 
The exploratory factor analysis revealed a five-factor solution (unrotated Eigenvalues = 11.913, 
3.290, 2.085, 1.367, and 1.205). Exploring the rotated factors revealed that 11 of the PTG items loaded 
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highly onto factor 1 (loadings range = .377 to .775), while the other 10 items loaded highly onto factor 2 
(loadings range = .427 to .755). Meanwhile, the four transplant identification items loaded highly onto 
factor 3 (loadings range = .756 to .799), while the four family identification items loaded highly onto factor 
4 (loadings range = .434 to .912). The pattern for factor 5 was unclear: the highest-loading variable was the 
first PTG item (.648), while the rest of the variables that loaded onto this factor had loadings below .325.  
However, parallel analysis indicated that only our first three factors yielded significant eigenvalues. 
We therefore repeated the factor analysis, but explicitly requested 3 factors. Doing this produced a clearer 
rotated factor structure: the PTG items loaded highly onto the first factor (loadings range = .460 to .820), 
while the transplantee identification and family identification items did not load highly (loadings range = 
.013 to .237 and .050 to .227 respectively). The transplantee identification items loaded highly onto the 
second factor (loadings range = .761 to .806), while the PTG and family identification items did not load 
highly (loadings range = -.005 to .441 and .042 to .312 respectively). The family identification items 
loaded highly onto the third factor (loadings range = .442 to .906), while the PTG and transplantee 
identification items did not load highly (loadings range = .013 to .324 and .036 to .184 respectively). These 
results suggest that the PTG items, transplantee identification items, and family identification items 
measure three separate constructs.  
Descriptive statistics for PTG T1 and T2, family identification T1 and T2, and transplantee 
identification T1 and T2, together with reliability analyses, are reported in Table 2. In general, participants 
had a fairly high level of identification with groups, with scores on transplantee identification T1 and T2 
being more variable than scores on family identification T1 and T2. Reliabilities were good for all 
the mid .70s to the mid .90s. 
Correlational Analyses 
Correlations between the key variables are reported in Table 2. As expected, there were strong 
positive, statistically significant correlations between T1 and T2 family identification (r = .67, p < .01), T1 
and T2 transplantee identification (r = .69, p < .01), and T1 and T2 PTG (r = .87, p < .01). In addition, the 
two family identification measures had positive, statistically significant correlations with the two 
transplantee identification measures, with r values ranging from the mid .20s to the low .40s. The 
correlations between PTG and family identification, and between PTG and transplantee identification 
measures were also positive and statistically significant, with r values ranging from the mid .30s to the low 
.40s. Finally, age was negatively correlated with both PTG measures and positively correlated with both 
family and transplantee identification measures; however these correlations were small and statistically 
non-significant, except for the correlation between age and T1 family identification (r = .25, p < .05).
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Mean Differences from T1-T2 
Results of repeated measures t-tests (with a Bonferroni corrected alpha level of p < .016; i.e., .05/3) 
analyses found no mean differences between T1 and T2 for either PTG; t(99) = .01, p = 1.00, family 
identification; t(99) = 1.69, p = .10, or transplantee identification; t(99) = -.34, p = .74  
Cross-Lagged Model 
We tested our predictions in a cross-lagged model. This included family identification T1 and T2, 
transplantee identification T1 and T2, PTG T1 and T2. We excluded age from the model for reasons of 
parsimony (and because it did not correlate with any other variable).  To test the model, we ran a path 
analysis in AMOS 20.0 (Arbuckle, 2011). 
Results are reported in Figure 1. The analysis revealed excellent model fit, as can be expected when 
all possible paths (except for those between outcome variables) are included, 2(3) = 6.05, p = .11; CFI = 
0.99; RMSEA = 0.10; 90% CI [0.00, 0.22]; SRMR = 0.02. All reported regression weights are 
standardized. As hypothesized, PTG T1 had a positive, statistically significant impact on family 
identification T2 (beta = .27, p < .001). Greater PTG T1 also predicted greater transplantee identification 
T2, although the path was only marginally significant (beta = .14, p = .072). Neither family identification 
T1 nor transplantee identification T1 had a statistically significant impact on PTG T2 (beta = -.06, p = .27, 
and beta = .07, p = .21, respectively). In addition, family identification T1, transplantee identification T1 
and PTG T1 positively predicted family identification T2 (beta = .63, p < .001), transplantee identification 
T2 (beta = .56, p < .001) and PTG T2 (beta = .86, p < .001) respectively. The R2 values for family 
identification T2, transplantee identification T2, and PTG T2 were .51, .52, and .77 respectively, indicating 
that the T1 predictors explained 51%, 52%, and 77% of the variance in the three outcome variables 
respectively. Overall, this model shows that PTG exerted a positive effect on group identification over 
time, but not vice-versa.1  
                                                          1 For completeness, we tested the possibility that family identification T2 and/or transplantee identification T2 predicts PTG T2, and, if so, how estimating these additional paths impacts upon the rest of the model. To do this, we added two new paths to the model: from T2 family identification to T2 PTG, and from T2 transplantee identification to T2 PTG. Doing this revealed that the path between T2 family identification and T2 PTG was non-significant (beta = .05, p = .51), while the path between T2 transplantee identification and T2 PTG was significant (beta = .15, p = .03). We therefore removed the path between T2 family identification and T2 PTG (for reasons of parsimony) and repeated our original path analysis with one additional path between T2 transplantee identification and T2 PTG. Doing this produced an almost identical model to our original, with only three paths (slightly) changing in value: T1 family identification to T2 PTG changed from (beta = -.06, p = .27) to (beta = -.08, p = .12), T1 transplantee identification to T2 PTG changed from (beta = .07, p = .21) to (beta = 0.02, p = .82), and T1 PTG to T2 PTG changed from (beta = .86, p < .001) to (beta = .84, p < .001). Although fit improved very slightly, ( 2(2) = 1.31, p = .52; CFI = 1.00; RMSEA = 0.00; 90% CI [0.00, 0.18]; SRMR = 0.01), the fact that the Bayesian Information Criterion (BIC) values for the 
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Discussion 
In line with the social identity perspective [11] and with a thriving model of illness [2], the main aim 
of this paper was to examine the possibility that cancer survivors who have undergone liver transplantation 
could develop a stronger identification with both their family group and with the group of transplantees 
over time, as a consequence of post-traumatic growth. The results of the path analysis broadly confirm this 
assumption; the process of growth emerged as unique predictor of both transplantee identification and 
family identification over time.  
These results show that, rather than simply being a predictor of health and wellbeing [15], group 
identification may be an outcome of PTG. This stresses the importance of positive human health [25]. 
These results also confirm the importance of adopting a thriving multidimensional model of adjustment to 
medical illness, which may account for the finding that people can psychologically flourish in the face of 
adverse life events, such as cancer and transplantation [5]. 
The major strengths of this research are that it is theory driven, uses a longitudinal design, and is the 
first study to examine the relationship between PTG and group identification. However, this study is not 
without limitations. First, this study involves a relatively small sample size. This means that interpretation 
of results must be made with some caution, and that further studies using larger samples need to be 
conducted in order to confirm our interpretations and assess the extent to which our results may be 
generalised to larger populations. Another obvious limitation of our study is that only one type of chronic 
illness, and therefore only one type of traumatic event, was considered. Future research would benefit from 
the inclusion of patients affected by other chronic illnesses, such as diabetes or multiple sclerosis, or by 
other traumatic events, such as sexual abuse. Furthermore, our study includes a very diverse sample in 
terms of the number of years that had passed since the transplants occurred. It is therefore possible that the 
impact of PTG on group identifications over two years is greater for patients who have undergone the 
transplant recently than for those who have already lived for many years as transplantees. Unfortunately we 
could not investigate this issue due to the small size of our sample. However, future research would benefit 
from comparing a large sample of patients who recently received their transplant with a large sample of 
patients who received their transplant some time ago. This would enable researchers to investigate whether 
the relationship between PTG and group identifications is moderated by the length of time since the 
transplant took place.  
                                                                                                                                                                                                               two models were almost identical (88.944 for the original model and 88.812 for the new model) indicates that there is no real difference between them. Thus, for reasons of parsimony, we retained our original model.  
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To conclude, adjusting to life after serious illness may lead to an one 
comes to realise what really matters [26]. The present study confirms that psychological investment in 
social groups, or group identification, can be an important outcome of post-traumatic growth in such 
situations, confirming once again that we are quintessentially and primarily social beings.  
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Table 1. Baseline demographics and medical data presented as number of participants (which is the same as percentages, since N = 100), or as means, standard deviations, and ranges. 
Demographic And Medical Data Mean (SD) Range n/% Gender                  Males   15               Females   85     Age in years 59.88 (10.09) 25-77      Marital Status                  Single   11               Married   8               Divorced/Separated   3               Widowed   2               Not Reported   1     Education                  Primary School   21               Secondary School (lower level)   26               Secondary School (higher level)   39               University Degree   14     Type of Treatment                   1   49                2   49                3   2     Years Since Transplant 8.83 (5.14) 2-21   
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Figure 1. Cross-lagged model testing the relationship between family identification, transplantee identification, and post-traumatic growth (PTG) over time. Note: p = 0.072, *p < 0.05, **p < 0.01, ***p < 0.001. 
 
